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¯K 1. �²¡þ�àõ>/ P1, P2, P3 ÷vé?¿� A ∈ P1, B ∈ P2, C ∈

P3, 4ABC �¡ÈØ�L 1. y²: P1, P2, P3 ¥,ü��¡È�ÚØ�L 8.
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¯K 2. �²¡þ�àõ>/P1, P2, P3÷vé?¿A ∈ P1, B ∈ P2, C ∈ P3,

4ABC �¡ÈØ�L 1. y²:

(i) P1, P2, P3 ¥��k��¡ÈØ�L 4;

(ii) �±�Eäkþã5��n�àõ>/ P1, P2, P3 ¦�Ù¥ü��¡È

Ñ�u 4.

¯K 1 �JÝý�� Fleiner �Ç¤`��í? ùüc, ·�rù�¯K�

Lõ pÃ�), �=k�e�åÆ)ÇÀ¡ (2015 c¥II[8Ôèè
) �

Ñ
��)�. éu¥Æ)5`, ù�ý´�JK!

¯K 1 �) (�âÇÀ¡)��n):

Ø�� P1, P2, P3 ¥ P1 ��» (=àõ>/SÜü:���ål) ��, ¿

� P1 ��»� A1A2. � A1A2 ¤3��� x ¶. é?¿�:M , P xM , yM ©

O�M �î�IÚp�I, K?� P2 ¥�: B, P3 ¥�: C, ey

|yB − yC | ≤
4

|A1A2|
. (∗)

dé¡5Ø�� |yB| ≥ |yC |, � yB ≥ 0 (ÄK± x ¶�é¡¶�=ã/=

1 êÆ#(�
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�), @o B,C � �'Xk±en«�¹:

(i) C 3 ∠A1BA2 S. d�

1

2
|A1A2|(yB − yC) = SA1BA2C = S4A1BC + S4A2BC ≤ 2.

�

yB − yC ≤
4

|A1A2|
.

(ii) C 3 ∠A1BA2 	, �3 x ¶e�. Ø�� C � A2 3�� A1B �üý,

d�
1

2
|A1A2|(yB − yC) = SA1A2B + SA1A2C ≤ S4A1BC ≤ 1.

�

yB − yC ≤
2

|A1A2|
≤ 4

|A1A2|
.

(iii) C 3 ∠A1BA2 	, �3 x ¶þ�. Ø�� C � A2 3�� A1B �üý,

�²1o>/ A1B
′BC, K yB′ = yB − yC ≤ yB, l

1

2
|A1A2|(yB − yC) = S4A1A2B′ ≤ S4A2BC ≤ 1.

�

yB − yC ≤
2

|A1A2|
≤ 4

|A1A2|
.

nþB� (∗) ª�y.

� P2 ¥p�I��, ���:©O� B1, B2, P3 ¥p�I��, ���:

©O� C1, C2, K

yB1 − yB2 + yC1 − yC2 ≤ |yB1 − yC2|+ |yC1 − yB2| ≤
8

|A1A2|
.

2� P2 ¥î�I��, ���:©O� B′1, B
′
2, P3 ¥p�I��, ���

:©O� C ′1, C
′
2, Kd |A1A2| ���5�

xB′
1
− xB′

2
≤ |A1A2|, xC′

1
− xC′

2
≤ |A1A2|.

�

SP2 + SP3 ≤ (xB′
1
− xB′

2
)(yB1 − yB2) + (xC′

1
− xC′

2
)(yC1 − yC2)

≤ |A1A2| ·
8

|A1A2|
= 8.

= P2, P3 �¡È�ÚØ�L 8. �

¯K 2 � (i) w,´¯K 1 ���íØ, (ii) K`²
 (i) ¥(Ø�,«�

`5.
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¯K 2 (ii) �) (�â�ºZ)��n):

�E P1, P2, P3 þ´± O �¥%��l>/, � P1, P2 �	���»þ�
√

2− ε (P2 �±´ P1 ���^=�), P3 �	���»� ε, Ù¥ ε ´��¿©

���ê.

yé?¿ A ∈ P1, B ∈ P2, C ∈ P3, K

CA ≤ CO + OA ≤
√

2, CB ≤ CO + OB ≤
√

2.

Ïd S4ABC ≤ AC·AB
2
≤ 1, �

SP1 = SP2 = (
√

2− ε)2 · 8 · 1

2
· sin 45◦ = 2

√
2(
√

2− ε)2 > 4, (� ε→ 0+�).

ù`²·��E� P1, P2, P3 ÷v^�� P1, P2 �¡Èþ�u 4. �

|ÜAÛ¥Í¶� Helly ½n�Qã�: � Γ ´ Rn ¥���;à8x, ¦

�Ù¥?¿ n + 1 �������, K Γ ¥¤k������.

Helly ½nkéõí2ÚC/. ¯K 1 ù�a.¯KÑy3�C� Helly ½

n��'ïÄ¥ ([1,2]). e¡20�ù�¡���k��(J (ùpØ0�y

²).

¯K 3 [2]. � P1, P2, · · · , Pk (k ≥ 2) ´²¡þ�àõ>/ (k.48) ¦�

ØÓ8Ü¥�?¿ü�:�ålØ�L 1, K�3 1 ≤ i ≤ k ¦�
⋃
j 6=i

Pj U��

»� 1 �n���¿8CX.

ë�©z

[1] A.V. Akopyan, Combinatorial generalizations of Jung’s Theorem [J]. Discrete

Compt. Geom. 49 (2013), 478-484.
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